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(57)[Claim(s)] 
[Claim 1] 

extrusion it is from T-die this and casting doing liquid rubber 
which consists of solution or emulsion where adhesiveness is 
good on metal roll and rubber roll which possess embossed 
design in surface reaction curing doing with crosslinking 
agent , forming mirror surface layer in roll surface pinching 
doing between the rubber roll which possesses surface 
roughness of 100 $ or less which become totransport 
thermoplastic resin, distortion it removes, Cooling, 
manufacturing method 0 of thin sheet which extrusion 
molding does thin sheet whichpossesses embossed design in 
one surface of thickness 0.03-0.3 mm in continuous and 
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Specification 
[0001] 

[0002] 

[$£*<D&ffi] 

I*. ft*. $A1£|jP7iB1£ttll6$*tt£U T 
*i£*r-tS£llP -;uWAn -frtiDMlzm 
il£ISp -;u/J ap -^uxa-c-»Wf= 

[0003] 

LfrU ±E*as-Cttffl*tl*JAP-;U4, 
gBffllfl* l,000AJ2l±»a# 3,000~5,000A 

■c*y. s®(JAP-;wcm-r-S)®)^-7^ns3 

[0004] 

3*ifcDfli2i8HI**U to-*(DBiJ&«aiE« 
ft 1OOAiaT0¥»iE**r'63fe¥Ma*W) 
4>&l*JS$ O.03~0.3mm ©»«*>-h 0§|ji:5 

[0005] 



makes feature 
[Claim 2] 

It possesses embossed design which precision molding is 
done in one surface which isacquired by method which is 
stated in Claim 1 , thin sheeto of the thickness 0.03-0.3 mm 
where another surface has flat smooth surface of surface 
roughness 100 □ or less 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards thin sheet which is acquired by 
manufacturing method and the same method of thin sheet. 

[0002] 

[Prior Art] 

precision molding seat which is offered to lens sheet or other 
optical application which controls reflected direction of phase 
shift compensation sheeU light for glazing material* liquid 
crystal display device, until recently, designated amorphous 
thermoplastic resin as material, in T-die method extrusion 
molding X formed, pinching doing between metal roll and 
rubber roll which possess embossed design in surface 
transported, cooledand was produced generally with generally 
known metal roll/rubber roll press method whichproduces 
thin sheet. 

[0003] 

But, rubber roll which is used with above-mentioned method 
consistedof neoprene rubber and silicone rubber, surface 
roughness with 1 ,000 $ or greater, usually 3,000- 5,000 $, 
rear surface (Surface which touches to rubber roll ) became 
matte tone, had become turbulence factor of the optical 
property which is acquired with precision molding of 
embossed design of surface. 

[0004] 

[Problems to be Solved by the Invention] 

As for this invention, considering to above-mentioned fact, 
being somethingwhich you can do, purpose has embossed 
design which precision molding is done in one surface, it is to 
offer thin sheet which is acquired by manufacturing method 
and same method of thin sheet of thickness 0.03-0.3 mm 
where optical distortion where another surface has flat smooth 
surface of surface roughness 100 □ or less is little. 

[0005] 

[Means to Solve the Problems] 
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»*« l E«©**ffll*. T ^VctUfftiJLfc 
»W£ttttB& *iBlciai2i«Mt**-r*4 

p-juaiaic»jsELTft* looAiaToaiatt 

U l^SU JfrSPLTJ** 0.03~0.3mm © — 

iBiciaia*«s^^4»rt5/-+*iS«wicff 

* (OS g t "Cfc 4o 



[0006] 

«t*U*5-*©i!^*iHi* 100 A BIT 
<D¥ftB£4rJ"6WS 0.03~0.3mm — 

[0007] 

9*5 i E*<D*li6WT?ffiffl**l« JAP 
©SiBaSS l00AJslTlc3p3Mb-r**26l*, 
«tt=TA£S*tea>«fcl*B»=f A. * 
^U>zrA^v'J=i->=iAI|(©APfi5JA<D 
»£P-;u«Elc»J*Lfcd\An— ;u±l::, JE 
lcHJA<D»?*XI*XTJU$?3>A^«j:*?fttt 
=TA£3tJIU §B«ffllcJ:oTfiJ£Hfb*tL 

m. ±B=fAsga«>»»tLTtt, h^uxx ^ 

[0008] 



X;£S5£ij* /Wh«JfiflE*h x^>y, *>K 

[0009] 

±E(DDfldbS«A<*»**ifcft©*«P-^ 
SBI** ±fiJAn-*©«iBfcHflL 



this invention which is stated in Claim I, extrusion it is from 
T-die thermoplastic resin, this and casting doing liquid rubber 
which consists of the solution or emulsion where 
adhesiveness is good on metal roll and rubber roll which 
possess embossed design in surface reaction curing doing 
with crosslinking agent , forming the mirror surface layer in 
roll surface pinching doing between rubber roll which 
possesses surface roughness of 100 $ or less which become to 
transport, It is something which designates manufacturing 
method of thin sheet where the distortion it removes, cools 
and extrusion molding does thin sheet which possesses 
embossed design in one surface of thickness 0.03-0.3 mm in 
continuous and makesfeature as gist. 

[0006] 

this invention which is stated in Claim 2 has embossed design 
which precision molding is done in one surface which is 
acquired by method which is stated in Claim 1, it is something 
which designates thin sheet of thickness 0.03-0.3 mm where 
another surface has flat smooth surface of surface roughness 
100 □ or less as gist. 

[0007] 

surface roughness of rubber roll which is used with this 
invention which is stated in Claim 1 on rubber roll which 
formed layer of solid rubber* for example neoprene rubber 
and the silicone rubber or other vulcanized rubber where 
liquid rubber and adhesiveness are good in roll iron core, 
furthermore liquid rubber which consists of solution or 
emulsion of same rubber casting todo method which 
smoothing is done, in 100 $ or less, reaction curing doingwith 
crosslinking agent , It can use for ideal method which forms 
mirror surface layer in roll surface. 

Furthermore, you can list toluene* hexane etc as solvent of 
theabove-mentioned rubber solution. 

[0008] 

metal roll which possesses embossed design in surface which 
is used with this invention which is stated in Claim 1 is 
designed appropriatelyaccording to optical system device 
which is made objective, embossed design is installedin 
surface. 

Especially especially it does not limit formation method of 
embossed design. According to above-mentioned design 
content, for example T Niro -D<"t* method engraving* 
byte shaving engraving* etching* sandblast or other means 
is adopted. 

[0009] 

After above-mentioned embossed design is installed, because 
metal roll surface,similarity to surface of above-mentioned 
rubber roll, regarding to the this invention, being something 
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[0010] 

0>±En— JUD&SiBfttt. ±E£JlP-;U 

fc*>i=, »»Rrffltt»B©*7xii»jiS(Tg)ja 

I*. 



JtffHBttT*, 



[0011] 

at** i E«©**WT?teffl**vs»«'>-f 

(D£**4fi. J«»B*0!>ElSl«»a>fci&l::tT 

^oajtii, ttffi-r«n?iitt«tB0>ikjAx 
i*TgajSifi«-cfc*. 

l *71M«**<D)Mj]a-;uc$/-+*E 

[0012] 

it* a i E*a>**wfl)*ai=*yw* 

0.03~0.3mm. i?$L<l£ 0.05~0.1mm <D— EC: 

IHli!b«MI**1-«»*?/-+3&«1»6*i«. 

tt*A*j:EttBfla>±IS£fi*.Sfc* fi^fiJcP£ 
*<««i:yjl*»*L«fl^. 



[0013] 
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where smoothness is seriously considered, thelittle scar etc 
becomes turbulence factor of optical system device, as it 
administers the chrome plating, nickel plating or other 
surface finish, gives smoothness, when using it makes surface 
which scar or other is difficult to enter, it is desirable . 

[0010] 

Regarding to this invention which is stated in Claim 1, as for 
surface temperature of above-mentioned roll at time of sheet 
molding, embossed design whichis installed in 
above-mentioned metal roll surface because it is copied to the 
precision to sheet of thermoplastic resin which extrusion is 
done, maintenancemust do to temperature of constant width 
of glass transition temperature (Tg ) temperature vicinity of 
said thermoplastic resin from T-die. 

Because of this, above-mentioned metal roll with objective 
which does heat exchange of hot medium which is used 
efficiently, designates hot medium duct of internal as spiral 
structure, it is desirable , it is a spiral structure oftwo 
provisions or more, it is more desirable . 

[0011] 

distortion removal of thin sheet which is used with this 
invention which isstated in Claim 1 being something which is 
done because of orientation relaxation when forming, is a 
method which heats sheet with method and the oven which 
sheet pressure bonding are done in 1 to multiple heated roll. 

temperature is melting point or Tgtemperature vicinity of 
thermoplastic resin which is used. 

As for cooling thin sheet after description above distortion 
removing, the method which pressure bonding is done is used 
sheet for ideal in the for example 1 to multiple cooling roll. 

[0012] 

thin sheet which possesses embossed design in one surface of 
thickness 0.03-0.3 mm. preferably 0.05-0.1 mm with the 
method of this invention which is stated in Claim 1 is 
acquired. 

When thickness exceeds upper limit of above-mentioned 
range, precision of embossed design which precision molding 
is done decreases, furthermore thin sheet to become too hard 
is not desirable. 

When thickness is less than lower limit of above-mentioned 
rangeconversely, wrinkle is easy to enter to thin sheet, after 
all is notdesirable. 

[0013] 

Regarding to this invention, as for thermoplastic resin which 
is used, appropriatelyit is selected is used according to 
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tti=«tLfc*fttt©» mitt* jku*-#*- 

Mb-K #yx— rJU-TSK. ;K l J>fJ^>f 

[0014] 

[ftffl] 

M^SttttB^ *iBI=iai!b*«**1-&* 
HP-JUt lOOAWTflSSllJf^-r-Sd'A 
n-;ufc0>IHII=aELT»a&U 3I<*I&£U 
;t*PLTlI£ 0.03~0.3mm (D-SlCDfldbfl^ 

tf±IE 100 A mT0SSfflJt^W-r-S.=f AD - 



[0015] 

a'lcJ:y#e,*i-6-iil=ll*l«»**ifcD!li!b« 
f$£:f¥U %-5-:£<DiI#$Si|§J£ 100AWT 
OW-mmttthmZ 0.03~0.3mm <DM^- 

3te¥WS*MD'>fcl*»S*>-t*-Cfc-3-C Vis 

-So 



[0016] 
[0017] 

(3IJ£#J l) 

$KP— ;U2li* P^§PA< ISOdegClcSJtiSIp 



performance which is sought from the optical system 
equipment which is used, but generally, you can list 
amorphous* for example polycarbonate* polysulfone* 
polyether sulfone* polyarylate* polyetherimide* 
polymethylpentene* amorphous copolyester* acrylic or 
other resin which issuperior in transparency* heat resistance. 

[0014] 

[Working Principle] 

thin sheet where extrusion it is from T-die between rubber roll 
whichpossesses surface roughness of metal roll and 100 $ or 
less which possess the embossed design in surface pinching 
doing thermoplastic resin, it transports this invention which is 
stated in Claim I, distortion removes, cools and possesses 
embossed design in one surface of thickness 0.03-0.3 mm 
being something which extrusion molding isdone in 
continuous, To copy surface of rubber roll where rear surface 
of embossed design which the precision molding is done has 
surface roughness of above-mentioned 100 $ or less in the one 
surface, because it is something which possesses quite 
smoothness, the scattering etc of light from rear surface is 
little, thin sheet where optical distortion is little can be 
acquired. 

[0015] 

this invention which is stated in Claim 2 to have embossed 
design which the precision molding is done in one surface 
which is acquired by method which isstated in Claim 1, 
because it is a thin sheet of thickness 0.03-0.3 mm where the 
another surface has flat smooth surface of surface roughness 
100 □ or less, scattering etc of light from the rear surface is 
little, with thin sheet where optical distortion is little, It can 
show performance which is superior in lens sheet or other 
optical application which controls reflected direction of phase 
shift compensation sheet* light for glazing material* liquid 
crystal display device. 

[0016] 

[Working Example(s)] 

You explain concretely below, concerning Working Example 
of this invention. 

[0017] 

(Working Example 1 ) 

As for metal roll 2, internal machine oil which temperature 
adjustment is donecirculates to 150 deg C in press method 
extruded sheet precision molding device which consists of 
theopposite of metal roll/rubber roll which is shown in Figure 
1, in order for the sheet which extrusion is done to be kept in 
formation suitable temperature, wehave done, machine oil 
said metal roll 2 interior surface goes and returns spiral duct 
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X, ^©fl-SEI*. -a 100// m, EcF 100 Km 

<»£mftm<Dmmtfffi'ikttizmmLz&fSL 

£K ?PASt#$*tf-itM0mm<£<DI&2lJ£ 
[0018] 

X, =T AP — ;U3 1*. £Ma — )l±izm£ 10mm 

J?£2mm £ft4J:5l=aHiU 40 deg C "C3 B 
IH*£«<bU SS*i£ 80AflW» 300mm 0 

20 deg c iraan»*tifc5*ip*35<flmu * 



[0019] 



Bli* £S;SJf 280 degCIC 



±IBtft$£*l&Mn -;u 2 &tf gtBr>'J a -> 
zTAP— )V 3 (D*tfr&ft-6jjt»n— McttEL 

a*i»35§t«4fl!)nni=*3fciiu »=**pn- 

0.5mm 0>JtA2/-h £#/=o 



*6*ifc»«*>-i*fl)**tti([itt»taffiu 

[0020] 
(XS&0I 2) 

^E*>'J u ->zf AP -JU 3 <D WWS) 3 - >=f 
A<Z»1££ 0.5mm <tLfcWM-l*. Jtttffll 1 "Ctt 

n-©*u*-»i«*-+«rB*BftfrTfifHj 

U S$ 0.03mm ©»rt*>-+*#fc. 
[0021] 

(ttK« l) 
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of twoprovisions to left and right, In order to give uniform 
surface temperature over roll entire width, it is equipped. 

outer surface of also, is installed, type Kubo of opposite 
tetragon spindle of one edge 100 ;mu itu height 100 ;mu m 
continuing in front and back, left and right, it is a engraving 
metal roll of external shape 300 mm diameter which chrome 
plating is done. 

[0018] 

also, rubber roll 3 winds solid silicone rubber of thickness 10 
mm on metal roll, furthermore inorder to become thickness 2 
mm, casting does reactivity curing type silicone rubber 
(toluene solution ) from on that, 3-day period setting does 
with 40 deg C, consists of mirror surface silicone rubber roll 
of external shape 300 mm diameter of the surface roughness 
80 as for internal cooling water which temperature 
adjustment is done circulatesto 20 deg C, It is something 
which is kept in temperature where surface temperature 
islower than surface temperature of aforementioned metal roll 
2. 

[0019] 

You used above-mentioned device, to thermoplastic were 
converted andafter polycarbonate resin which is supplied 
from T-die 1 which is heated to mold temperature 280 deg C 
extrusion was done in film, the pinching did in 
above-mentioned precision engraving metal roll 2 and and 
forming roll whichconsists of opposite of mirror surface 
silicone rubber roll 3 was supplied, forming with 
theabove-mentioned type Kubo of said forming roll, 
sequential it passed between distortion removal apparatus 4 
which consists of 4 roll whichare heated furthermore cooled 
with cooling roll 5 , acquired thin sheet of thickness 0.5 mm 
with take-up roll 6 . 

It measures optical property other than thin sheet which it 
acquires, shows theresult in Table I. 

[0020] 

(Working Example 2 ) 

Other than designating thickness of solid silicone rubber of 
mirror surface silicone rubber roll 3 as 0.5 mm, that you used 
with Working Example 1, similar molding equipment was 
used, thesame polycarbonate resin as Working Example 1 thin 
sheet of extrusion^ thickness 0.03 mm was acquired with 
thesame condition. 

It measures optical property other than thin sheet which it 
acquires, shows theresult in Table 1 . 

[0021] 

(Comparative Example 1 ) 
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IzWtLT. £JlP-;U±lCj§:£ 12mm <D@ff£v 
•Ja->=fA£^£. /O(#l500)i::TSH£«F 
®L. «S*l)t4,766A(D=rAP-yU7^{$fflL 

«tHI^[s|^-effaiU JI£ 0.3mm tf)*l($v-- 
[0022] 

±1531)560] 1. 2&tftbigH5iJ 1 (CcfcoT^btifc 

^^v-h(D^3t^ii^^ 'wx. gin® 

SMIL. Ztlb£^LT5t^W$i^v-h 
[0023] 

1. ^7t^ig$, 'M'XiASTM D1003 IzmU 
[0024] 

2. g®fflg:JIS P0601 IZ¥«[IU itLfcc 
[0025] 

3. nH:a^lCj:tj % 0:^T->H(7)^^A^ 
[0026] 

4.5/-h©S*(*-JI/):»rti/-hO>aEtl*Ifi| 
A<fiffllC<fScfc5lC A-4 IK*(DKilfr*«iyUl 

[0027] 

5.toj»fttt$:*fcS/H*cfcy. *M 10mm. :5£ 
100mm (DKRM-^ttiyaiU 150 deg CO* — 
Zf>\Z 10 ttlUlftitU TaiCTJnJ»JWa*£ 
S13tU n=8 (D¥ISl**ttLfco 

(ttJ»«l«*)=C(5c(Dfi*Ha»tt«ftfl)fi 
$)]/(tcCDS$)xioo 

[0028] 



Changing into mirror surface silicone rubber roll 3 which is 
used with Working Example 1, it wound the solid silicone 
rubber of thickness 12 mm on metal roll, ground surface with 
buff (# 1 500),other than using rubber roll 7 of surface 
roughness 4,766 that you used with Working Example l,it 
used similar molding equipment, same polycarbonate resin as 
Working Example 1 acquired the thin sheet of extrusion, 
thickness 0.3 mm with same condition. 

[0022] 

Above-mentioned Working Example 1, 2 and distortion of 
presence or absence or other external appearance, sheet of 
total light transmittance. haze, surface roughness, dimer 
*7 of thin sheet which is acquired with Comparative Example 
1 (curl ), it measured with the method which shows heat 
shrinkage ratio below, evaluation did, synthesized theseand 
evaluation it did suitability as optical thin sheet. 

Result is shown in Table I . 



[0023] 

It conformed to 1 .total light transmittance. 
D1003, calculated mean of n=8. 



haze: ASTM 



[0024] 

It conformed to 2. surface roughness: JIS P0601, measured. 
[0025] 

Depending upon 3.external appearance: visual , completely 
there are not 0:dimer 0 or other deficiency,almost there is 
nota*:dimer O or other deficiency, X: dimer or other 
deficiency isconsiderable, evaluation it did with 3 stages. 

[0026] 

In order for flow direction of distortion (curl ):thin sheet of 
4.sheet to become the long edge, A-four plates large specimen 
was cut, this was put on smooth sheet, the size of curl was 
measured. 

[0027] 

From 5. heat shrinkage ratio: thin sheet, it cut specimen of 
width 10 mm. length 100 mm, 10 min left in the oven of 150 
deg C, measured heat shrinkage ratio with formula below , 
calculated the mean of n=8. 

(heat shrinkage ratio ) = {(original length ) - (length after 
heating leaving)} / (original length ) X 100 

[0028] 

6.overall evaluation: 

0: it is a satisfactory optics thin sheet, use is difficult as X: 
optics thin sheet. 
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[0029] 
[SI 1] 



[0029] 
[Table 1] 
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4 5. 3 


& m fa K (A) 


7 8 


7 5 


4 , 5 8 9 
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[0030] 

[Effects of the Invention] 

Because as for this invention which is stated in Claim 1, as 
though it isa description above, because configuration it is 
done, to copy type Kubo which is installed in metal roll 
surface to precision, at same time,as for opposite surface 
which touches with said metal roll, copying mirror surface of 
rubber roll which possesses surface roughness of 100 $ or less 
to precision similarly, thin sheet extrusion molding is done in 
continuous, scattering etc of light from rear surface is little, 
thin sheet where the optical distortion is little can be acquired 
securely. 

[0031] 

this invention which is stated in Claim 2 to have embossed 
design which the precision molding is done in one surface 
which is acquired by method which isstated in Claim 1, 
because it is a thin sheet of thickness 0.03-0.3 mm where the 
another surface has flat smooth surface of surface roughness 
100 □ or less, scattering etc of light from the rear surface is 
little, with thin sheet where optical distortion is little, It can 
show performance which is superior in lens sheet or other 
optical application which controls reflected direction of phase 
shift compensation sheet light for glazing materiaL liquid 
crystal display device. 

[0032] 
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2002-7-29 

[Brief Explanation of the Drawing(s)] 
[Figure I] 

It is a conceptual diagram of step which shows one Working 
Example of manufacturing method of the this invention thin 
sheet which is stated in Claim I . 

[Explanation of Symbols in Drawings] 

l 

T-die 

2 

engraving metal roll 

3 

mirror surface rubber roll 
4 

distortion removal apparatus 
5 

cooling roll 
6 

take-up roll 
7 

thin sheet 
8 

metal roll 
[Figure 1] 
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